Evidence for a role of matrix metalloproteinases and their inhibitors in primordial germ cell migration.
Understanding the mechanisms that enable migrating cells to reach their targets is of vital importance, as several pathologies, including cardiac defects and some tumours, are consequences of altered cell migration. With a view to evaluating if matrix metalloproteinases (MMPs) and their tissue inhibitors (TIMPs) play a role in the active migration of primordial germ cells (PGCs) from their place of origin in extra-embryonic sites towards their final destination in the developing gonads, we analysed the expression of mRNAs encoding nine MMPs and four TIMPs in migrating (E10.5) and post-migrating (E12.5) PGCs by means of quantitative polymerase chain reaction and the presence of MT1-MMP in the membrane of these cells. Our results show that PGCs express MMP-2, MMP-9, MMP-11, MT1-MMP, TIMP-1, TIMP-2 and TIMP-3 at both migrating and non-migrating stages. Comparing expression levels of MMP genes between E10.5 and E12.5 PGCs revealed higher expression in migrating PGCs of MT1- MMP (10.3-fold), MMP-2 (4.8-fold), MMP-11 (3.2-fold) and MMP-9 (2.1-fold). Similarly, the levels of TIMP gene expression were always higher in E12.5 genital ridge somatic cells: TIMP-3 (3.4-fold), TIMP-1 (2.4-fold) and TIMP-2 (1.8-fold). Moreover, the analysis at protein level showed the presence of MT1-MMP in the membrane of migrating PGCs whereas the expression of these metalloproteinase is not detected once the PGCs have reach the urogenital ridges and stop migrating. These results suggest that the change from the motile to non-motile phenotype that occurs during PGC maturation to gonocytes may be mediated in part by enhanced expression of MMPs in migrating PGCs together with higher expression of TIMPs in E12.5 genital ridges.